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Introduction

30
In the UK, around 93 million tonnes (fresh weight) of farm manures (cattle, pig and poultry respectively. They also identified differences in the C:organic N ratios of the contrasting 71 manure types, with cattle FYM typically having the highest ratio at 17:1, followed by cattle 72 slurry and pig FYM at 14:1, pig slurry at 11:1, broiler litter at 9:1 and layer manure at 6:1.
73
It is widely recognized that organic materials with low C:N ratios tend to have higher rates 74 of mineralisation than those with higher C:N ratios (Floate, 1970 were analysed post-spreading for dry matter, nitrate-N, ammonium-N, uric-acid N (poultry 133 manure only), total N and organic carbon (Anon, 1986) , from which the final total N 134 loadings were calculated ( Table 2 ). The C:organic N ratios of the applied manures (Table 2) 135 were in broad agreement with those of a survey of over 800 farm manures ( Porous ceramic cups were installed at 90cm depth at site 1 (Gleadthorpe) and 60cm depth at grass N uptake) in the fifth year after application.
197
Grass N uptake net of the untreated control at North Wyke (Site 2) was generally higher In the first winter following application (1996/97), rainfall at Gleadthorpe and North Wyke 210 was 85% and 75% of the long-term average ( greater than the long-term average at Gleadthorpe and North Wyke, respectively (Table 4) . Table 2 ). Again there were significant differences between the slopes of the 266 two manure type groups (based on a comparison of the 95% confidence intervals), but not 267 between the two sites (Table 7) . Consequently, the results from the two sites were pooled in (Table   280 7). However, due to differences in N mineralisation rates during the first phase the initial 281 starting value (i.e. the intercept) was higher for the pig slurry and layer manure group than 282 the cattle/pig FYM and cattle slurry group. At North Wyke, mineralisation effectively ceased
283
(was undetectable) at >2300 CDD for both manure type groups (Table 7) , and was not 284 stimulated by cultivation in August 1999.
285
As with the period up to c.2300 CDD, results from the two sites were combined. These were:
286
For cattle/pig FYM and cattle slurry: 
328
In this study, manure organic N mineralisation was related to CDD (above 5°C) in two to enable both savings in fertilisers and a reduction in environmental impacts.
389
List of Tables   486   487   Table 1 . Soil type, cropping and average annual rainfall.
488 Table 2 . Total N loadings and C: organic N ratios of the manures applied at each field site.
489 Table 3 . Carbon and nitrogen composition of a range of farm manures. Average data taken 490 from the Defra Manure Analysis Database (Defra, 2003) .
491 Table 4 . Overwinter rainfall (1st September to 31st March) and drainage (mm).
492 Table 5 . Total nitrate-N leached expressed as a % of the organic N applied.
493 Table 6 . Relationship between manure organic N mineralisation (% organic N applied) and 1 Not all samples collected were analysed for organic C; 2 Organic N was calculated by subtracting 526 the average readily available N content (ammonium-N + nitrate-N + uric acid N) from the average 527 total N content; 3 Calculated from the reported average C and organic N contents. 
